The phase shift's influence of two strong pulsed laser waves on effective interaction of electrons was studied. Considerable amplification of electrons repulsion in the certain range of phase shifts and waves intensities is shown. That leads to electrons scatter on greater distances than without an external field. The value of the distance can be greater on 2-3 order of magnitude. Also considerable influence of the phase shift of pulses of waves on the possibility of effective attraction of electrons is shown.
Introduction
There are many works devoted to research of interaction of electrons in the presence of an electromagnetic field (see, the works [1] [2] [3] [4] [5] [6] [7] [8] [9] ). The possibility of electron attraction in the presence of a plane electromagnetic wave was firstly shown by Oleinik [4] . However, the theoretical proof of the attraction possibility was given by Kazantsev and Sokolov for interaction of classical relativistic electrons in the field of a plane wave [5] . We also note the paper [6] . It is very important to point out, that attraction of classical electrons in the field of a plane monochromatic electromagnetic wave is possible only for particles with relativistic energies. In the authors works (see, review [3] , articles [7] [8] [9] ) the possibility of attraction of nonrelativistic electrons (identically charged ions) in the pulsed laser field was shown. Thus, in the review [3] the following processes were discussed: interaction of electrons (light ions) in the pulsed field of a single laser wave; interaction of nonrelativistic electrons in the pulsed field of two counterpropagating laser waves moving perpendicularly to the initial direction of electrons motion; the interaction of nonrelativistic light ions moving almost parallel to each other in the propagation direction of the pulsed field of two counter-propagating laser waves moving in parallel direction to ions; interaction of two nonrelativistic heavy nuclei (uranium 235), moving towards each other perpendicularly to the propagation direction of two counter-propagating laser waves. The effective force of interaction of two hydrogen atoms (after their ionization) in the pulsed field of two counter-propagating laser waves was considered in [7] . Influence of pulsed field of two co-propagating laser waves on the effective force of interaction of two electrons and two identically charged heavy nuclei was studied in [8] . The main attention is focused on the study of the influence of phase shifts of the pulse peak of the second wave relatively to the first on the effective force of particles interaction. The phase shift allows to increase duration of electron's confinement at a certain averaged effective distance by 1,5 time in comparison with the case of one and two counter-propagating pulsed laser waves. Interaction of two classical nonrelativistic electrons in the strong pulsed laser field of two light mutually perpendicular waves, when the maxima laser pulses coincide, was studied in [9] . It is shown that the effective force of electron interaction becoming the attraction force or anomalous repulsion force after approach of electrons to the minimum distance. In the present work, in contrast to the mentioned above, interaction of two classical nonrelativistic electrons in the strong pulsed laser field of two light mutually perpendicular waves with the phase shifts of pulse peaks of the first and second waves is studied. It is shown that phase shifts of pulse peaks allow essentially change effective interaction of electrons than without phase shifts when the maxima laser pulses coincide (see, [3] , [7] , [9] ). The obtained results can be used for experiments in the framework of modern research projects, where the sources of pulsed laser radiation are used (SLAC, FAIR) [10] [11] [12] .
Equations of electron interaction in pulsed field of two laser waves
We study interaction of two nonrelativistic electrons moving towards each other along the axis x in the field of two linearly polarized pulsed electromagnetic waves. Waves propagate perpendicularly to each other. The first wave propagates along the axis z , the second wave propagates along the axis x (see figure 1 ). We assume the strength of the electric and magnetic field in the following form:
where ij  are phases of the corresponding wave ( 1, 2 i  ) and corresponding electron (
H are the strength of the electric and magnetic field in the pulse peak, respectively; i  are phase shifts of pulse peaks of the first and second waves; i t and i  are the pulse duration and frequency of the first and the second wave; x e , y e , z e are unit vectors directed along the x , y and z axes.
It is well-known fact that in the frame of the dipole approximation ( 0 k  ) and without taking into account the terms of the order / << 1 v c the particle interaction with the plane-wave field does not affect on the particle relative motion in the center-of-mass system. Thereby, we consider particle motion in the laser field beyond to the dipole approximation and an accuracy of quantities of the order / << 1 v c
( v is the relative velocity). Newton equations for motion of two identically charged particles with the mass m and charge e ( 1 2 e e e   ) in the pulsed field of two mutually perpendicular laser waves (1) - (6) are determined by the following expressions:
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where 1 r and 2 r are electron radius-vectors.
Hereafter, the wave frequencies are the same:
Subsequent consideration we carry out in the center-of-mass system:
There are the following equations for particle relative motion in the center-of-mass system:   
Note that equations for relative motion (10), (11) are written beyond to the dipole approximation   0 k  and an accuracy of term of order / << 1 v c . Note, small influence of external strong pulsed laser field on radius-vector of the center-of-mass motion was shown in the work [9] . Thereby, study of relative motion of electrons makes sense to be done only. Equations (10) -(11) can be written in the dimensionless form: 
where,
Here, ξ is the radius-vector of the relative distance between electrons in unit of the wavelength, the parameters 1,2  are numerically equal to the ratio of the oscillation velocity of an electron in the peak of a pulse of the first or second wave to the velocity of light c (hereinafter, we consider parameters 1,2  as oscillation velocities); the parameter  is numerically equal to the ratio of the energy of Coulomb interaction of electrons with the reduced mass  at the wavelength to the particle rest energy. The pulse duration exceeds considerably the period of wave rapid oscillation (
) for a majority of modern pulsed lasers:
Consequently, the relative distance between electrons should be averaged over the period of wave rapid oscillation:
We note that expressions (13), (14) consider interaction with the Coulomb field and the pulsed-wave field strictly, and don't have the analytical solution. For subsequent analysis we will study all equations numerically. Electrons initial relative coordinates and velocities are the following: 600 600     and step is 50 h  . Initial conditions are the same as in [9] . That allows to estimate influence of phase shifts on relative motion of electrons and compare results. Note, in the work [9] the parameter of the phase shift of a pulse of a wave ( 1,2 0   ) was absent, and pulse peaks of both waves were in moment 0   . Initial coordinates and velocities of electrons are chosen so that at the point 0   electrons were in maximum approach (the Coulomb force was maximum). In this work the pulse peaks of waves can have maximum at any moment of time ( 1,2    ) and it's leads to significant change in the behavior of electron interaction. Numerical solving of equations for relative motion (13) results to several cases.
Anomalous repulsion of electrons
The case when the oscillation velocity of the first wave is greater than the initial velocity of electrons 
